Overview
Located on the Argyle Street corridor known as "Asia on Argyle" and "Little Vietnam", Argyle Shared Street reclaims a traditional streetscape to provide a pedestrian-friendly area easily adaptable for community events. This is achieved by through a paved plaza landscape with sidewalks and the street placed at the same level, and planter beds that businesses often add their own plants to. Beyond providing an area reminiscent of Vietnam streetscapes conducive to lively activity across the community space, the street unit paver design offers a dual environmental purpose. The sidewalks are composed of permeable pavers that drain stormwater beneath the subgrade, while the street space drains to the planter beds that serve as infiltration beds. The following document illustrates how a street design provides environmental, social, and economic benefits that enhance the streetscape's use as a space for community gathering.
Environmental Benefits
• Provides more than double the stormwater storage volume than required by the City with a storage capacity of 7,800 gallons.
Prior to reconstruction of this segment of Argyle Street in Chicago, Illinois, the street was paved with a conventional asphalt treatment over crushed stone. Soil borings of the street section revealed a subgrade soil with a high infiltration rate (4in/hr), allowing for permeable pavement construction and infiltration planters for the new shared street. These Best Management Practices (BMPs) exceeded the stormwater capacity requirements of 3,379 gallons.
Methods: The stormwater management strategy for the Argyle Shared Street reconstruction project is a standalone system designed for detention and infiltration. As such, this system is not integrated into the combined sewer system (CSS) and is designed to detain 100% of upstream runoff. The City of Chicago Department of Water Management (DWM) performed its calculations using its "Stormwater Spreadsheet Tool 3.0" for all of the stations of the project site specified on construction drawings. A detention storage calculation determined the required detention volume of each station utilizing the Illinois State Water Survey's (ISWS) Bulletin 70 rainfall data for 5-, 10-, 25-, 50-, and 100-year storm events; each station's drainage area; and inflow, release, storage and storage volume rates (Table 1) . A series of worksheets utilizing drainage area, design soil infiltration rates, and BMP dimensions provided a summary of volume control BMP storage for each station. The total required detention volume and BMP volume control was summated to show that 3,379 gallons of storage was required in order to accommodate storms on record that released at a rate less than or equal to 1.002 cfs, equating to a 10-minute 5.40in/hr, 15-minute 4.12in/hr and 30-minute 2.82in/hr storm. The BMPs provided more than double the reuiqred storage (according to Table 2 ). The "Stormwater Spreadsheet Tool 3.0" concludes that the BMP volume control storage exceeds that required for the entire site; in other words, 100% of runoff within the allowable release rate is expected to be detained on site through infiltration.
Field testing was conducted for this site but failed to confirm the above calculations. A research team from EarthWatch began a three-month research study of infiltration and soil moisture of the bioswale infiltration planters at Argyle Shared Street with citizen scientist volunteers on May 10, 2019. Soil moisture and infiltration rates were taken on-site using sensors and infiltrometers at 10 different planter sites. First the surface areas of each of the 10 infiltration planter sites were measured. Infiltration rates were measured by placing single-ring infiltrometers firmly above the soil, below the mulch layer, and filling them with water to the 10 cm line and timing the rate at which the water infiltrated the soil. At each test location, moisture sensors were placed at 3 cm, 10 cm and 20 cm and a temperature sensor placed at 3 cm depth. Voltage sensor readings were taken every six hours. Unfortunately, these tests failed to yield valid results. See limitations.
Calculations: Limitations: BMPs at stations 12+50 to 14+20 did not provide required runoff storage for this drainage area, potentially demonstrating less than 100% runoff capture in this location despite the other stations having extra runoff storage. Furthermore, the DWM Stormwater Spreadsheet Tool 3.0 utilized storm data that were within an allowable release rate of 1.002 cfs; in other words, these stormwater requirements are not requirements for Chicago's more serious storm events on record.
Soil infiltration rates were calculated by Earthwatch after a heavy rain cycle. The soil was waterlogged and infiltration took too long for measurable data to be recorded; in almost all of the bioswales, less than a centimeter of water infiltrated in 10 minutes. In addition, EarthWatch has observed in bioswale tests at other sites that oil runoff and crusting of the surface layer contributed to the lack of water infiltration. However, the Stormwater Spreadsheet Tool 3.0 utilized the design soil infiltration rate of 3.6 in (9.1 cm) per hour, which equates to 1.5 cm/10 minutes. This is comparable to the Earthwatch test results for infiltration and as such the rate used by the Department of Water Management is a conservative estimate.
Moisture sensors installed by Earthwatch were not working well and did not yield valid data.
• Virtually eliminates the need for irrigation of the infiltration planters, saving an estimated 9,300 gallons of potable water during a typical peak watering month.
The diversion of water from the impermeable portion of the street to infiltration planters irrigates the planters with non-potable water. Supplemental irrigation with potable water is performed by landscape contractors by request only.
Methods:
The bioretention and infiltration calculations conducted using the Center for Neighborhood Technology's Value of Green Infrastructure Guide were applied using the average rainfall for the month of July in Chicago to determine that approximately 113,700 gallons of stormwater would be collected by the infiltration planters during this peak watering month. The SITES Baseline Landscape Water Requirement (BLWR) calculator was used to determine that approximately 9,300 gallons would be needed to irrigate the infiltration planters in the peak watering month of July.
Calculations:

Station Range Infiltration Planter Area (sf) Drainage Area (sf)
Kenmore Limitations: The landscape maintenance crew was asked to water a few times during the summer months. The CSI research team was not able to obtain data on how often or how much water, but this would suggest that the planters could not meet 100% of irrigation needs. Incorporating daily moisture requirements of plants would provide a more accurate number of actual irrigation requirements.
The amount of water and number of days required for supplemental irrigation of planters is also speculative as it is dependent on actual annual rainfall.
Social Benefits
• Provides improved aesthetic, environmental, cultural, and/or accessible quality as compared to a typical Chicago street design according to 96% of 48 surveyed visitors.
• Supports and enhances community events, as demonstrated by 72% of 103 surveyed Argyle Night Market participants in 2017 and 2018 reporting that the streetscape enhances their experience of the market.
A majority of respondents surveyed on Argyle Shared Street over the course of the past three years since the project's inception responded positively to questions relating to their experience on the street. A majority of respondents in a 2018 Chicago Department of Transportation survey agreed that the Argyle Shared Street provides a host of economic, social, cultural, environmental, and health-related benefits (Figure 3) . A total of 2017 and 2018 Night Market surveys showed that 72% of users believed the street improvements enhanced their experience at the Night Market. Features that users most enjoyed include "the brick pavers," "pedestrian friendly layouts," and a street that "provides for programming opportunities that celebrate culture and diversity."
The Night Market is a weekly event on Thursdays in the second half of the summer. The market features regional farmers, local food, and performances.
Methods:
The LAF research team distributed surveys to 48 site users of Argyle Shared Street during the July 11th, 2019 Night Market, which asked participants if they found the street to have improved in the aesthetic, cultural, environmental or accessibility quality of the shared street compared to a typical Chicago street. 46/48, or 96%, or respondents selected at least one category as a quality improvement (Table 5 ). In the same survey, when asked what attracts them to the street, 38/48, or 89% reported that restaurants do and 34/48, or 79%, reported that cultural aspects do ( Table 6 ). The full survey is found in Appendix A.
The Additional survey responses relating to perceptions of benefits is below in Figures 1 and 2 .
Survey results are found in Appendix A.
Calculations:
5. Do you find this street to have improved the quality of any of the following categories in comparison with a typical street design in Chicago? (Please select all that apply) Limitations: LAF Research Team surveys were taken at scheduled street events, but not at nonevent times. This may affect the results in a positive direction as people attending the events may have a positive bias towards the quality of the street since they are attending a street event.
The CDOT survey results from 2017 and 2018 may have included repeat respondents from both years. growing from 25,000 in 2016 (pre-construction) to 45,000 in 2018 (postconstruction) .
• Supports increased event attendance with attendees at the Argyle Night Market
The number of participants in the Argyle Lunar New Year Parade doubled between 2017 and 2018.
Beyond events sponsored and hosted by larger community organizations such as the Chicago Department of Transportation (CDOT) and the 48th Ward, partnerships between CDOT, the 48th Ward, and Axis Lab (a small community-based organization) have presented opportunities to host various event series in order to present the Argyle Shared Street as an opportunity for new growth and development of the corridor. The "Baseline" arts, food and music markets and "Second Fridays" events hosted in 2016 and 2017 have showcased the diversity of Chicago's Uptown community to qualify the Argyle Shared Street as an asset that supports this diversity. 
Calculations:
The Argyle Shared Street construction cost was $3,773,179 for construction costs only, not including construction management or design fees (CDOT). Based on calculations provided by CDOT, the average City of Chicago block size of 333 feet was used to determine an average per block cost of $925,235. In comparison, the CDOT provided costs for a nearby streetscape improvement project of similar size using standard materials and more typical improvements that included an asphalt street, no green infrastructure, and a limited amount of sidewalk pavers. The cost of this similarly sized, more typical project on Devon Avenue was $529,476 per block. The Argyle Shared Street cost $395,759 more per block than the more typical streetscape comparison on Devon Avenue. ($925,235 -$529,476 = $395,759) .
Limitations: Chicago Department of Transportation costs for a more typical street design are based on one nearby streetscape and may not reflect all of the City's different streetscape project costs. The expenses provided by the Center for Neighborhood Technology report are based on a survey conducted by the organization and are not all encompassing. In addition, they are not specific to the Argyle Shared Street Uptown neighborhood and the actual number and type of claims made by homeowners in the 60640 zip code is unknown. The Center for Neighborhood Technology report was based on flooding history from 2007 -2011 and may not reflect the most current flooding costs or claims.
Inconclusive Benefits
• Reduces the average air temperature by 1.45°F through the use of colored pavers that reflect more solar heat than conventional asphalt streets.
Prior to construction, the street was composed of asphalt and concrete surfaces, both having low solar reflectance values and contributing to the urban heat island effect. The street reconstruction replaced these surfaces with 61,459 sf of unit pavers with high solar reflectance values. Air temperature measurements were taken as the best available understanding of the effectiveness of the pavers.
Methods: Air temperature readings were taken in degrees Fahrenheit using a digital psychrometer at six distinct zones, two at full-sun, two at partial sun and two at shaded areas of the project site (Figure 1) , as well as at a comparably sized and shaded conventional asphalt street sector on Wilson Avenue to serve as a control of a normal city street (Figure 2 ). An average of the six temperatures was taken at each site, the difference representing the air temperature difference between the two street conditions. Limitations: The digital psychrometer has a margin of error of .9°F. With an air temperature difference of 1.45°F recorded between the two sites, this measurement is not significant and thus is an inconclusive benefit.
A more accurate psychrometer with a lower margin of error, or another tool, would need to be used to get more conclusive data. The comparable quality of the asphalt street is dependent on building heights and tree cover. Since the project site dead ends on one side of the street, this adds a layer of difficulty in finding a comparable street in the area. Wind is an additional factor that may have affected the psychrometer readings, though it was attempted to take reading when wind flow was low.
• Catalyzed the investment of around $1.4 million in improvements to adjacent businesses since project construction began.
Uptown United encouraged more participation in business improvement rebate programs during and after the street's reconstruction, citing the new streetscape as an incentive for Argyle Street businesses to invest. Between 2015 and 2018, 29% of the $1.4 million of investment was generated by these grant programs. Furthermore, many Argyle businesses made investments in property renovation outside of the rebate program.
Methods: Data was gathered from Uptown United of businesses adjacent to the Argyle Shared Street project that participated in either the facade improvement or Small Business Improvement Fund (SBIF) programs for the years 2015-2018 and/or made other investments towards their businesses. Of the $1,435,143, approximately $414,632, or 29%, was provided through grant funds. Total business investments in improvements from 2015 and 2018 were totaled in Table 9 .
Calculations:
Business Investment Amount Aid Received In an Argyle Shared Street Business Owner Survey distributed by paper and Google Form by the LAF Research Team in July 2019, 7/10, or 70%, of businesses reported that the street redesign and reconstruction was not worth it for their business, or that it made no difference or they were unsure (Figure 4 ). This reflects an impression by business proprietors that the street's redesign was not a contributing factor to their decision to make investments in their businesses, also reflected by 6/9, or 67% saying that the reconstruction did not affect their decision to participate or not participate in a financial improvement program ( Figure 5 ). However, 7/10, or 70%, or businesses reported that they find the street to be a more attractive place to have a business after the streets reconstruction ( Figure 6 ). This paradox reflects the subjectivity of human opinion. The actual (not only perceived) benefits to businesses could not be measured within the time frame of this study. The full business owner survey is found in Appendix B.
The results of the Business Owner Survey somewhat undermine the concept of the Shared Street as a catalyst for improvements, since 66.7% of 10 respondents reported that the reconstruction did not influence their decision to participate in the financial improvement program. 
